The development of cities is accompanied by growth of the real estate markets within the suburban zone of the municipal urban area. This is the zone functionally related to the core city, where the processes occurring in the property market result primarily from decisions taken by city dwellers concerning the choice of their place of residence. This is reflected in completed transactions, which influence demographic changes. Therefore, the property market becomes a reflection of urbanization processes taking place in this area. The conducted research concerns an analysis of the property market in the suburban zone of Olsztyn of building plots, single-family houses and residential premise segments in the context of demographic changes. The results of the research present the dynamics and directions of development of the suburban zone. The period of research covers the years of 2007-2015, and the spatial scope covers the level of communes and the surveying sections they are composed of (villages).
Suburban zone of the functional urban area and property market
Pursuant to the Planning and Spatial Management Act of 23 March 2003 (consolidated text Dz. U. of 2016, item 778 as amended), functional areas include, among others, the functional urban area of the provincial center, which should be understood as the type of functional area including the town where the provincial government authorities or the province governor is located, and functionally related immediate surroundings making up the suburban zone. Intensive suburbanization processes occurring in this zone bring many unfavourable phenomena, including the effect of urban sprawl on previously undeveloped areas. This involves significant economic costs related to supplying utility infrastructure and communication services, and environmental effects related to the shrinking of open areas and great changes in the traditional rural landscape. Urban sprawl is the outcome of demographic pressure and certain space limitations within the administrative boundaries of the core city, as well as of the location decisions undertaken by its population, choosing the suburban zone for their place of residence. A collective decision, made of individual decisions of individual households, determines the directions of development for those areas, which is reflected in changes in the local property markets, particularly in the segment of residential properties. This submarket concerns transactions in building plots, single-family houses or residential premises. The spatial development of the town is therefore the effect of individual and collective appropriation of space (DIELEMAN and WEGENER 2004) and city dwellers buying properties situated in a specific location in rural areas www.degruyter.com/view/j/remav vol. 25, no. 3, 2017 surrounding the city as their new place of residence which thus determines the directions for migrations from the urban centre. The scale of the suburbanization phenomenon is, therefore, directly proportional to the growing consumption of building plots, single-family houses and residential premises, which translates into the development of markets of properties remaining within the zone of city influence, and results in expanding the boundaries of the "urban" real estate market (TANG and YIU 2010; HALLEUX 2009; CAPOZZA and HELSLEY 1989) . Taking over residential functions by suburban areas leads to a decrease in the core city population and involves development of single-family and multi-family housing (CHMIELEWSKA 2015; RAŹNIAK and NOWOTNIK 2015; MUSIAŁ-MALAGO 2014; BICZKOWSKA 2013; SOLAREK 2013; HAASE et al. 2012; KAŁAMUCKA et al. 2012; ULAŃSKA and BOROWSKA-STEFAŃSKA 2012; SZYMAŃSKA and BIEGAŃSKA 2011; CZARNECKI 2010; TAMMARU 2009; PICHLER-MILANOVIC et al. 2007; NUISSL and RINK 2005; CARRIÓN-FLORES and IRWIN 2004; NECHYBA and WALSH, 2004; HARRIS and LARKHAM 2003; JAKÓBCZYK-GRYSZKIEWICZ 2002) . In practice, supply and demand (as the basis for real estate market analyses) plays a significant role in the analysis of city expansion in terms of its directions and rate (HU et al. 2012) .
The aim of the paper was to illustrate the scale and developmental directions of suburbanization in the suburban zone of Olsztyn through an analysis of transactions carried out in the residential property submarket in the context of demographic change, and to indicate the areas where those phenomena are concentrated.
Functional Urban Area of Olsztyn, scope of the analyses conducted and research methods
Pursuant to the Strategy of the Functional Urban Area of Olsztyn dated 15 March 2016, the Functional Urban Area (FUA) of Olsztyn consists of the city of Olsztyn and the communes of: Barczewo, Dywity, Gietrzwałd, Jonkowo, Purda and Stawiguda directly neighbouring its administrative boundaries (Fig. 1) . The analyses conducted concerned the submarket of residential properties and demographic changes in two dimensions of the suburban zone: commune -as a basis for administrative division (six communes, including five rural communes: Dywity, Gietrzwałd, Jonkowo, Purda, Stawiguda and one municipal and rural commune of Barczewo, excluding the town of Barczewo) and surveying sections making up individual communes -a basis for surveying division (137 sections). The research was carried out on the basis of data obtained from the Property Price and Value Register of the District Centre for Surveying and Cartographic Documentation in Olsztyn, Local Data Bank of the Central Statistical Office (GUS) and from individual commune authorities.
The analyses were carried out in the following stages: 1. Selection of property types subject to the analysis and specifying time brackets of the analysis. Transactions chosen for the research pertained to the residential properties submarket and included, in particular: (1)
Property market in the suburban zone of the Olsztyn FUA
The analyses of the property market in the building plot segment involved data concerning 5,297 transactions. The number of transactions carried out in individual communes located in the suburban zone of the Olsztyn FUA is presented in Figure 2 . Out of the transactions under analysis, 1,654 concerned plots intended in the local zoning plan for residential development (MN) and 257 for residential and commercial service development (MU), which accounts for only 36% of all transactions. Therefore, it should be assumed that at the moment of concluding a transaction there were no zoning plans for the remaining 64% plots being the subject of sale and their development was made on the basis of the zoning decision. What is clearly observed is a decrease in the number of transactions concluded after 2008, with a slight revival seen in 2015, which reflects the trends observed in the corresponding period in various segments of the property market in Poland. This is directly related to the economic crisis started in 2009, which affected the economic situation of the population and investments in the property market. In the spatial perspective, this phenomenon is presented in Figure 3 . The analysis was also carried out for transactions in single-family houses (917 transactions). In 135 transactions, a transaction party was a legal person; therefore it can be assumed that these were primary market transactions. The number of transactions concluded in individual communes of the suburban zone of the Olsztyn FUA is presented in Figure 4 and in a spatial perspective in Figure 5 . Just like for building plots, transactions here also concentrate in the immediate vicinity of the core city, in the communal villages of Dywity, Jonkowo, Purda and Stawiguda and the surveying sections of Wójtowo, Woryty, Różnowo and Jaroty.
Transactions in residential premises were carried out essentially in three sections -in the northern direction in Dywity and in the southern direction in Bartąg and Jaroty (Fig. 7) . The Bartąg and Jaroty surveying sections are currently the main direction of residential development, in particular of multifamily housing. This is an extension of the largest housing estates of Jaroty and Generałów. The majority of the effected transactions concerned the primary market (Fig. 6 ), as they accounted for more than 86% of all transactions. The analysis of the property market is supplemented with examination of building processes, reflected in commissioned residential buildings and apartments. In 2007-2015, in total, 3,561 new residential buildings were commissioned in the suburban zone of Olsztyn (of which 3,510 accounted for private housing). For comparative purposes, the corresponding values for the area of the city of Olsztyn amount to 1,094 and 878, respectively. 4,786 apartments were commissioned in the suburban zone of the Olsztyn FUA in the period under analysis (Fig. 8) , which with reference to 9,837 apartments commissioned in Olsztyn makes a significant share, of about 50%. The values recorded for the commune of Stawiguda significantly differ from other communes, with local irregularities, due to multi-family housing increasing in this area. Own work on the basis of the GUS Local Data Bank.
Demographic changes
A constant population growth is observed in the communes of the suburban zone of Olsztyn. In 2007-2015, a relative increase in population of 20% was recorded, from 43,201 to 51,681 (by 8,480 persons), with a simultaneous decrease in Olsztyn by 2,266 persons to the level of 173,444 persons. In most surveying sections, an increase in population was observed, but there are also such, in particular at the outer edge of the suburban zone, where its decrease was recorded (Fig. 9) . The largest population growths are recorded in the group of the pre-working and working age, which from the perspective of commune development is a very favourable phenomenon and proves the migration of families with children to suburban areas. Registrations of residence in communes in the suburban zone of Olsztyn in 2007-2015 amounted in total to 11,344, with more than one thousand registrations in each of the years under analysis (Fig. 9) . In individual communes they were subject to slight fluctuations, except 2010 in the commune of Stawiguda, where they significantly departed from average values, presumably as a result of development investments in multi-family housing. The highest inflow of municipal population to the communes of Stawiguda and Dywity is observed each year. In the spatial dimension, population growth at the level of surveying sections is presented in Figure 10 . Population growth in individual surveying section (just like the number of concluded transactions) decreases along with the distance from the city of Olsztyn and reaches the highest values in the sections of the commune of Stawiguda and partially Dywity and in the communal village of Jonkowo.
Spatial concentration
As results from the above presented analyses of property market and demographic variables, they are of a selective nature, with spatial irregularities. To confirm this phenomenon, coefficients of spatial For practical reasons, it is assumed that concentration coefficient above 0.5 suggests large irregularity. Since all coefficients exceed this value, this confirms irregularities in the spatial distribution of the analysed phenomena, which is consistent with the results presented in Point 3.
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Summary
Development of contemporary suburban zones is unquestionably determined by property markets. Therefore, it can be claimed that property markets, in the segment of building plots, single-family houses and residential premises, reflect the intensity of suburbanization processes. At the same time, the intensity of transactions in the local market depends, first of all, on the size of the urban centre and distance from it, with particular consideration of the main communication routes, which affects good accessibility of a given area. A problem resulting from the urbanization processes is the lack of spatial continuity and large selectivity concerning specific spatial units. The conducted research confirms this trend. The analysed residential property market of the suburban zone of the Olsztyn Functional Urban Area shows the strongest development in the direct vicinity of the administrative boundaries or in communal villages. Although transactions in building plots and single-family houses have a broader range, the transactions in residential premises concentrate within the surveying sections directly neighbouring the city. Population growth in individual surveying sections generally corresponds to the intensity of the transactions concluded. The process of suburbanization in the suburban zone of Olsztyn is uneven, resulting in progressive concentration of transactions and in effect, of population in the area of selected sections, particularly those neighbouring the town, with good communication accessibility.
